One hundred and fifty-nine adult patients undergoing elective colonoscopy in a major regional hospital were surveyed regarding their perceptions and expectations of sedation/anaesthesia for this procedure. The survey was undertaken on the day of the procedure, but before their assessment by the anaesthetist. Most of our patients expected to be completely unconscious and few understood that there was any chance of being aware during any part of their colonoscopy procedure. The perception (level of knowledge) of patients about their sedation/anaesthesia was highly variable, and was influenced both by having had a prior colonoscopy and by having had a discussion with an anaesthetist prior to the day of procedure. Of a range of potential adverse outcomes, procedural awareness generated the highest level of concern. However, those patients who recognised the potential for procedural awareness reported significantly less concern about this potential occurrence than patients who were unaware of the possibility. Our findings suggest that explicit discussion of the possibility of procedural awareness during colonoscopy should be considered by clinicians who administer sedation or anaesthesia for colonoscopy. Knowledge of this potential source of patient confusion and anxiety may enable clinicians to better target the pre-procedural discussion, in order to more appropriately inform patient expectations.
Colonoscopy is a commonly performed procedure. Medicare data reveal that in Australia in the year ending June 2011, there were about 500,000 colonoscopies performed 1 (almost one per minute for every day of the year). Moreover, this does not include all procedures performed in public hospitals. Sedation or anaesthesia for colonoscopy in Australia is provided by a range of clinicians including specialist and general practitioner anaesthetists, nonanaesthetist medically qualified sedation providers (commonly trainees in other specialties working with proceduralist gastroenterologists and surgeons in public hospital settings), proceduralists themselves and, more recently, nurse sedationists 2 .
Sedation and anaesthesia for colonoscopy form a continuum from drowsiness and anxiolysis to complete unconsciousness. In Australian settings, patients undergoing colonoscopy receive sedation or anaesthesia from a range of clinicians who may target different points along the sedation continuum. Specialist anaesthetists typically use propofol for colonoscopy sedation and commonly target depths of sedation consistent with general anaesthesia 3 . The practice of non-anaesthetist sedationists in Australia is not well documented, but it is expected that non-anaesthetist sedation providers usually target conscious sedation 4 . Patients increasingly use the internet to source information about health-related procedures. The government website providing information on the National Bowel Cancer Screening Program states that patients for colonoscopy are given a "… sedative injection or a light anaesthetic …", although they "… may still be awake throughout the procedure …" 5 .
In our experience, when asked about their expectations of sedation/anaesthesia for colonoscopy, some patients report that they expect to receive 'twilight sedation' or 'twilight anaesthesia'. These terms are not commonly used by anaesthetists, but can be found on websites for some cosmetic and other surgeons. On closer questioning, many of these patients understand 'twilight anaesthesia' to be a state of complete unconsciousness. We have observed that many patients presenting for colonoscopy interpret any awareness during previous endoscopies as a 'problem' or a 'complication' related to inadequate sedation/anaesthesia. However, it has often not been clear whether they received sedation in which some awareness might be expected, or whether they were supposed to have received 'anaesthesia' in which case awareness would have been a complication.
The aim of this study was to assess patients' perceptions (level of knowledge) of sedation/ anaesthesia for colonoscopy and their expectations when presenting for elective day-only colonoscopy procedures. We also aimed to assess patients' levels of concern regarding the possibility of awareness during the procedure and its relationship to the type of sedation/anaesthesia they were expecting. This survey formed part of a larger study assessing the informed consent process for elective colonoscopy.
MeTHODS
The study was approved as a quality assurance study by the Human Research and ethics Committee, North Coast Area Health Service (QA_058). This included approval to publish the findings. Written informed consent was obtained from each patient.
Study design
This study was a prospective survey of patients presenting for day-only colonoscopy.
Setting
Coffs Harbour Health Campus is a 208-bed public teaching hospital in regional New South Wales. There are six proceduralists (four surgeons and two gastroenterologists) who regularly perform significant numbers of colonoscopy procedures. A small number of medical high-risk patients had been triaged through the pre-admission process and had seen an anaesthetist prior to the day of procedure. Sedation/ anaesthesia is provided by specialist anaesthetists; all use a propofol-based technique (intermittent bolus or infusion), with or without supplementary opioids and/or midazolam. It had been confirmed at our department meetings that all our anaesthetists target deep sedation 6 (defined as loss of consciousness with response to painful stimulation only), and all acknowledged that patient arousal or awareness is an unlikely but possible occurrence using this technique.
Participants
Patients >18 years of age who were scheduled to undergo an elective colonoscopy at Coffs Harbour Health Campus over a two-month period were eligible to participate in the study. exclusion criteria included cognitive impairment, an inability to read or write english, inpatients and those in obvious discomfort due to the effects of bowel preparation. Patients were interviewed following their admission to the day surgery unit, which was prior to being prepared for surgery or meeting the procedural anaesthetist.
Data collection
All patients were interviewed by the same investigator using a standard questionnaire. Data obtained included demographic details, whether they had undergone a previous colonoscopy and whether a pre-admission clinic anaesthetist had informed them about sedation/anaesthesia prior to the interview. Patients' perceived level of knowledge of sedation/ anaesthesia for their colonoscopy was measured using a seven-point Likert scale (1=feeling not at all informed to 7=feeling very well informed). Patients were asked what sort of sedation/anaesthesia they were expecting (sedation, twilight anaesthesia, general anaesthesia or unsure). These terms were not explained to patients. Patient's knowledge of the possibility of awareness was assessed with a yes/ no question ("Do you think there is a chance you might be aware for any part of the examination?"). Patients were then asked to indicate on a seven-point Likert scale how concerned they would be if any of five possible adverse outcomes occurred (nausea and vomiting requiring prolonged stay in hospital, procedural awareness, incomplete colonoscopic examination due to inadequate sedation, respiratory complications requiring a prolonged hospital stay and feeling excessively sleepy after the procedure requiring prolonged stay in hospital, with 1=not at all concerned to 7=extremely concerned).
Statistical analysis
Statistical analysis was performed using SPSS (IBM SPSS Inc, Chicago IL, USA) version 19.0 for Windows and excel (Microsoft Corporation, Seattle, WA, USA). Categorical data were summarised using percentage and were compared using chi-square tests or Fisher's exact tests. Ordinal data were analysed using a two-sample Wilcoxon rank-sum (Mann-Whitney) test. A P value of <0.05 was considered statistically significant.
ReSULTS
Data were collected over a two-month period between July and September 2011. The time period was chosen for convenience as the actual incidence of awareness and the likelihood of concern about awareness were unknown by the authors at that time. During the study period, 159 patients fulfilled the selection criteria. A small number of other patients (fewer than ten) were suffering from severe headaches or other adverse effects of the bowel preparation and were not approached. All 159 eligible patients were invited to participate in the study and 156 agreed. Of these, 151 patients completed the entire questionnaire.
Patient perceptions (level of knowledge) of sedation/ anaesthesia
Patient perceptions (level of knowledge) of sedation/anaesthesia for colonoscopy are presented in Figure 1 . Only 45 patients (30% of respondents) reported feeling very well informed regarding sedation/anaesthesia. Patients who had one or more previous colonoscopies (n=76) had a slightly higher level of knowledge (5.1±2.1, mean ± standard deviation, Likert scale) compared to patients undergoing their first colonoscopy (n=75, 4.1±2.1, P <0.005). Similarly, patients who had been informed about their sedation/anaesthesia by an anaesthetist prior Figure 2 : Mean levels of concern about possible outcomes. The mean level of concern for each outcome is indicated on the y axis, 1=not at all concerned, 7=extremely concerned. 
Mean level of concern
Outcome to the day of procedure (n=40) had a higher level of knowledge than patients who had received no such information (n=111) (6.3±1.0 vs 4.0±2.2, Likert scale).
Type of sedation/anaesthesia expected
Fifty-nine patients (39%) reported that they expected general anaesthesia. Forty patients (26%) were expecting to receive sedation and 22 patients (15%) were expecting twilight anaesthesia. Twentynine patients (19%) were unsure as to what sort of sedation/anaesthesia they were to receive.
Knowledge of procedural awareness risk
Thirty-three patients (22%) reported that they understood there was a chance they might be aware during any part of the procedure. A 'yes' answer to this question was more common in patients expecting sedation or twilight anaesthesia than those expecting general anaesthesia. However, ten of the 33 had spoken to an anaesthetist prior to the day of procedure.
Level of concern about potential adverse outcomes of sedation/anaesthesia
The potential for procedural awareness generated the highest mean level of concern (Figure 2).
Patients who beleived that there was a chance they might be aware during the procedure (n=33) reported significantly lower levels of concern about awareness (2.9±1.9, Likert scale) than patients who believed there was no chance they would be aware during any part of the procedure (n=118, 4.9±2.4 Likert scale, P <0.001).
DISCUSSION
Our findings indicate that most of the patients surveyed expected to be completely unconscious throughout the colonoscopy procedure. In fact, prior to speaking to their anaesthetist on the day of the procedure, only 22% of patients understood that there was any chance of being aware during any part of their colonoscopy procedure. Our findings also indicate that patient perceptions (level of knowledge) about their sedation/anaesthesia were highly variable and were influenced both by having had a prior colonoscopy and by having had a discussion with an anaesthetist prior to the day of procedure. Of a range of potential adverse outcomes of colonoscopy, procedural awareness generated the highest level of concern for our patients. However, those patients who recognised the potential for procedural awareness reported significantly less concern about this potential occurrence than patients who were unaware of the possibility.
Most colonoscopies are performed as outpatient procedures, often with limited time available to anaesthetists or sedation providers for pre-procedure discussion. In many settings, low-risk patients have limited opportunities for discussion with sedation/ anaesthesia providers prior to the day of the procedure. Information about the sedation/anaesthesia may be provided prior to the day of the procedure by the proceduralist, by other clinicians or acquired from other sources (family, friends or the internet).
The actual incidence of awareness during colonoscopy is unknown. In an Australian survey 7 of 200 patients, Stait et al examined the incidence of dreaming during procedural sedation and reported on the incidence of recall as a secondary outcome. These authors found that 4% of patients who had received propofol-based sedation for colonoscopy reported frank recall of the procedure. A wider search of medical literature reveals few references to patient perceived awareness or 'under-sedation' for colonoscopy 8 , although popular websites and health blogs abound with such references and conversations.
It is well known that most patients prefer to receive information about all risks and complications of procedures regardless of severity 9 . The legal standard in Australia is to disclose 'material risks', i.e. information that a 'reasonable person' in the patient's position would consider relevant. It is unclear whether awareness during colonoscopy, given the presumed wide range of sedation levels targeted by sedation/anaesthesia providers, is a predictable outcome or is an adverse outcome entailing a level of 'risk'.
McLachlan et al 10 report that anticipated pain, embarrassment and feelings of vulnerability during colonoscopy are stated by patients as being significant barriers to the uptake of screening colonoscopy. Our data support the notion that procedural awareness is of significant concern to a number of patients presenting for out-patient colonoscopy. It is possible that many anaesthetists do not consider temporary patient arousal or awareness during colonoscopy as problematic. Non-anaesthetist sedation providers who target conscious sedation will expect patients to be aware during the procedure; however the use of midazolam may provide procedural amnesia for a proportion of patients. Our work has demonstrated that, rather than increasing patients' levels of anxiety, explicit discussion of awareness pre-procedure reduces patients' levels of concern. Reduction in concern about procedural awareness potentially reduces the likelihood that patients would view this outcome as a failure of technique and is also likely to increase the acceptability of the procedure to patients.
We have no reason to believe that the attitudes and concerns of our patients in our major regional public hospital are not broadly representative of other Australian patients presenting for elective outpatient colonoscopy. We also feel that the anaesthetists providing procedural sedation for our patients aim for similar depths of sedation/ anaesthesia as other Australian anaesthetists. We therefore feel that our data relating to our patients' expectations of sedation/anaesthesia for elective colonoscopy are generally applicable to the Australian setting.
A limitation of this study is that at the time of questioning, patients may have been tired, hungry and anxious; all factors which are known to have an impact on knowledge recall. Our study did not measure additional factors that have been shown to impact perceived knowledge including race, income, trust in care provider and personality traits 11 . There was a small theoretical concern of selection bias, as patients who were suffering from adverse effects of the bowel preparation and therefore not eligible for the study may have been generally more anxious and more concerned about potential awareness. However, very few patients were in this category.
These findings suggest that explicit discussion of the possibility of procedural awareness during colonoscopy should be considered by all clinicians who administer sedation or anaesthesia for colonoscopy. Knowledge of this potential source of patient confusion and anxiety may enable clinicians to better target the pre-procedural discussion in order to more appropriately inform patient expectations.
